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Here Are Typical Ex- 
amples of the Savings 
Obtained With New, 
Low Prices* - - - - 

Style 4 


Tool No. 
403 


SIZE 
x 8’ 


PRICE EACH 
Quantity l 5 10 


Old Price | $21.30 $19.70) $19.30 


“9 
New ‘ 


Style 10 
Tool No. 
1010 


SIZE 


PRICE EACH 
Quantity I 5 10 


Old Price $40.17 | $37.97 $37.42 


These are just two examples of the sav- 
ings possible. This price reduction 
affects all Carboloy  tools—milling 
cutters, reamers, spot facers, drills, 
counterbores, form tools, ete., of any 
size, any design and in any quantity! 
Send for 52-page handbook and catalog 
with the new, low price list. 


J/DON'T BUY ANY TOOLS UNTIL 


= 


rices 


= Cemented CarbideTools 


The Mark of CAR 


O* June 30, 1932, a substantial price reduction on 
Carboloy cemented carbide becomes effective. This 
reduction affects all orders dated on or after June 30, 1932. 
All Carboloy blanks and tools, of any design, any size and 
in any quantities are subject to these new, low prices. 
This Me mars will not only enable the user to obtain 
greater savings on his existing cemented carbide tool 
applications but will also widen the range of jobs on 
which Carboloy tools can be economically used. 

A few typical savings in Carboloy tool cost now possible 
are shown at the left with both old and new prices given 
for your comparison. 


To definitely determine the savings you can now obtain on 
your Carboloy tool requirements, we suggest that you 
request revised quotations on the Carboloy tools you are 
using. Just send in your drawing number and a new, low 
quotation will be furnished without obligation. If a new 
job, include blueprints of tools required. 


CARBOLOY COMPANY = 


2483 East Grand Boulevard, Detroit, Michigan 
CHICAGO CLEVELAND NEWARK PHILADELPHIA 


YOU SEE THE NEW CARBOLOY PRICES 


> Send for the new 52-page Handbook 


and Catalog with new, low prices. 


RBOLOY 


REG. U. S. PATENT OFFICE 


CEMENTED CARBIDE CUTTING TOOLS 
Savings « Same Results 


all 


A. 9. C. 


8316 Woodward Avenue 
Detroit, Michigan 
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DEPENDABILIT 


F.Jos. Lamb Co. 
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SPECIFY 
D A N L. , DANLY DIE SETS 


AND 


PIONEERS OF STANDARDIZED DIE SETS DIE MAKERS SUPPLIES 


SPECIAL DIE SETS 


ANY SHAPE OR SIZE 
ALSO 


TORCH CUT — WELDED STEEL PLATES 


ALL PARTS MADE IN OUR OWN PLANT 
UNDER OUR CONTRO! 
INSURING UNIFORM QUALITY AND 
WORKMANSHIP 
ALSO 


RAPID DELIVERY 


DANLY MACHINE SPECIALTIES INC. 
DETROIT, MICH. 1549 TEMPLE AVE. 


Today's competition demands the best produc- 
ction line equipment known to engineers. 
That's why successful engineers 


everywhere insist on 


TRADE MARK 


FLEXIBLE SHAFT MACHINES 


FOR 
A battery of Mall machines installed on METAL FINISHING 
DETROIT SALES & SERVICE LACQUER RUBBING 
8508 GRATIOT AVENUE POLISHING - RELUSTERIZING 


Phone: WHITTIER 9399 
MAIN OFFICE AND FACTORY 


MALL TOOL COMPANY 


7740 So. Chicago Ave. Chicago, Illinois 
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KRUEGER MULTIPLE EQUIPMENT 
COMBINES ACCURACY WITH 
PRODUCTION EFFICIENCY 


A single head, a special machine 


or a complete production tooling. 


Krueger Multiple llead, Bushing Plate, 
Fixture and Rotary Table. Drilli nd ream 
ing 34” holes in one end of a part is accom 


plished by means of a three station indexing 
ixture. Hight parts are finished at each index 


approximately 500 parts per hour, 


Krueger - Wayne engineering ervice 


extends from design to placing machine in 


production. 


KRUEGER -WAYNE IOOL (0. 


Aires 


1400 OAKMAN BLVD. DETROIT, MICH. 


YOU KNOW 


THAT 
OUR HIGH CONDUCTIVITY COPPER CASTINGS 
ARE 
MORE ECONOMICAL THAN COPPER FORGINGS? 


THAT 
OUR HIGH TENSILE MANGANESE BRONZE CASTINGS 
ARE 
MORE ECONOMICAL AND STRONGER THAN STEEL FORGINGS? 


Let our representative call and tell you about the advantages 


of nonferrous metals for Tool Engineering. 


QUNDRY & MACHINE J 
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inducement during our present membership drive, to admit new members 


We have set 1000 members as « 


Mngineers than the purchase of a membership in the American Society of 


Tool Engineers. 


The Tool Engineers Vacation 


Announcement 


By action of the Board of Directors it was decided to offer, as a special 


upon the payment of $3.00, the regular initiation fee. 


No dues wil! be required for the balance of the year 1932, providing the 


appheation is fled during this drive for members. 


member to notify all prospective members of this action. 


\We believe that no better investment of $5.00 could be made by 
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ur goal for the vear 1932, and ask every 


Tool 


MEMBERSHIP COMMUPTEE. 


BIG Boy’ 


[COME TO 


Albert Collins has built a combination utility 


and camping trailer which seems to have cot 


siderable commercial possibility, as it has several 


original and desirable features, and could bh 

fo ™ manufactured at an extremely low cost. He 
\ 

bs recently tried it out on a week's trip aroun 


Lake Michigan, and reports it) satisfactory 


every respect. 


Bill 


< of the Journal, when he came 


Buswinka was reading last month's cops 


upon the follow 
ing excerpt trom the Magazine of Wall Street 


“This is the Law: 


Live cleanly 


Kat wisely. 


Sleep adequately. 


exercise regularly. 


Study methodically 


Save systematically 


Invest judiciously. 


“So—and only so 


may you attain healt 


wealth, and wisdom 


“Well.” observed Bill, “if that's the law, 
\ \ Tool Engineers are outlaws That may 
\ 4 enough to get by on, in Wall Street, but m 
= @ of us, at least once in a while, have to WORK 


also 


1932—Gone are the days 
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NO GENERAL MEETING IN AUGUST 


Chere will be no general meeting in August. The Tool Engineers voted at the last 
ing to cancel the August general meeting because of vacations and hot weather. 

Phe next general meeting of THE AMERICAN SOCIETY OF TOOL ENGINEERS 
be held the second Thursday in September. The September issue of this Journal wall 


the announcement of time and_ place. 


REPORT OF LAST MEETING 


HELD JULY 14, 1932, AT DETROIT LELAND HOTEL 


© surprise speaker promised by the Meetings Committee for this meeting was a surprise imdeed. 


Lawson, the surprise speaker, spoke on “Direct Credits for lvervbody.” and we admit that this 
vas entirely new to us. 
We did not know anything about “Direct Credits 


for Kverybody” before the meeting, and we knew 
My Impressions from where I sat. very little more about the subject after the meeting. 


Several of Alr. Lawson’s statements sounded good 
the first time stated, but we were inclined to urge 


him to proceed with his exposition. We heard him 


the first time No doubt his method of delivery 


would go good on a soap box in the park, but 
onstant repetition was unnecessary with that audi 
ence. The thought still lingers in our mind, that 
if he gauged his method of delivery to his analysis 
of the capacity of his audience, it was not very 


complimentary to the Tool Ingineers. 


It should be distinetly understood that ‘THE 
\MERICAN SOCIETY OF TOOL ENGINEERS 


does not recommend “Direct Credits for very 


body” as a solution for our present conditions, but 


if the subject gave you something to think about 


entirely divorced from ‘Tool Kneineering, it should 


mental recreation, and the 


have been some 


Meetings Committee have accomplished their pur- 


Mr. Lawson said little about the actual plan he 


proposes as a cure for our depression, and we find 
that his booklet Sa) Cr) little about the working “ 
out of his plan. Verhaps, as he says, it 1s difheult fs: 


to do one-hundred-billion dollars volume of business 


with only five-billion dollars of actual money. Per 


laps the productios has not kept pace with 
the CXNPAalsioO t business olume Perhaps we do 
not nec gold as the basis of our monetary system, 
but bet ( thro Vel! Want 2 workable 
solution as at Iternative Mr. lawson not 
scem inclined to go into details about his plan, but e, 
ve believe the 7] engineers would have picked 


And then we had some more lecture. the meat out of it hi e permitted them to do so, 
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We had some lecture. is 
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WHAT TOOL ENGINEERS SHOULD KNOW 
ABOUT HYDROGEN BRAZING 


By B. E. MESSER, B.S.E.E., General Electric Company 


Copper Lrazing, a process for fabricating steel 
parts in furnaces with controlled reducing atmos- 
pheres, Was first developed in the General Electric 
laboratories. In its present form, this method rep- 
resents the development of several years, and the 
combination of many operations and principles 
known previously and applied in other ways. Its 
practicability was so obvious that it was immedi- 
ately employed in the manutacture of turbines, re- 
Irigerators, and other apparatus, Several years of 
successtul operations have shown clearly that parts 
united by this process are free from localized strains, 
that often accompany the more familiar forms of 
brazing, and at the same time compare very favor- 
ably im strength, tightness, and appearance with 
those united by other methods. Many parts having 
several joints can be completely united by one pass- 


ave through a furnace having proper control of at- 


Copper Film of 
Wire Copper-iron Ailoy 


NS NN 
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>. 


Fillet 
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by these methods, however, is that localized heat 
confines the flow of the brazing metal to the un 
dized, clean and hot portions of the steel. Localize 
heating also sets up strains, that sometimes may he 
of serious consequences, and the appearance Is § 
injured that subsequent cleaning is usually neces 
sarv. ven though surfaces are clean to begi 
with, fluxes must be used to reduce oxides formed 
under the heat; these fluxes and oxides, while ordi 
narily not harmful, leave joints of untidy appearance 
Pure copper as a brazing material was known to 
have extraordinary power to penetrate between fin- 
ished steel surfaces fitted tovether. In addition, it 
was found while) studying coarse-grain silicon 
steel in the laboratory several years ago, that molten 
copper would penetrate far into the steel between 
the metallic crystals, or along the grain boundaries. 
lot copper at the melting point, however, absorbs 
oxygen from the air very readily, and con 

sequently brazing with pure copper would 

have to be done in an atmosphere free 


from oxygen. Very well, fill the furnace 


with hydrogen, which will not only ex 


S 


A. Object prepared for 
copper brazing. Ring of copper 
wire adjacent to clean, tight 


tallic solutions. 
lig. 1 


mosphere and temperature. The union of the parts 
Is a natural sequence of capillarity and metallic 
solutions 

The process may perhaps be most easily under- 
stood by making certain comparisons with brazing. 
\s is well known, the latter consists of welding with 
brass or bronze; fluxed surfaces are joined with a 
thin layer of alloy. Brazing can be done in several 
ways—either by dipping the assembly into a pot of 
molten metal, by sprinkling granular metal or spel- 
ter in the joint and heating locally, or by the familiar 
method of oxy-acetylene welding, using brass or 
bronze welding rod and suitable flux. But in any of 
these modifications the principle is the same; 
namely, if the steel or iron is clean and hot, melted 
brass will run over itin a very thin film, “wetting” 
the metal and forming a strong alloy with the sur- 


face im contact The chief ditticults encountered 


illet 


_B. Same object as shown 
in"A’. Copper brazed in hydrogen 
electric furnace. Temperature 2100°F 
joint. (1150°C). Copper flowed into joint by 

, capillary attraction, forming me- 


clude the air, but will also react with any 
iron oxide on the steel, and perform the 
essential function of a flux, as well as 
brighten the surfaces. 

The ready commercial development ot 
successful copper brazing furnaces was 
due, in part, to the fact that the General 
IMlectric Company had been annealing 
quantities of transformer sheets and mag 
netic irons in hydrogen atmosphere furnaces for se) 
eral years. Consequently, such problems as_ the 
production of hydrogen; the prevention of hydrogen 
fires or explosions ; the making of tight furnace cas 
ings, and the proper methods of control, had alread 


been successfully dealt with 
What It Is and What it Requires 


It is known that a copper-iron alloy is formed o1 
iron surfaces at the brazing temperature of 2100° | 
This alloy is only “skin deep,” consisting of approx 
mately 3 per cent. copper and 97 per cent. iron ; gives 
the copper a good bond with the iron, and provides 
strength far greater than would be obtained | 
merely “pasting” two surfaces together with a su 
able filler. ‘This attraction of iron for copper is r 


sponsible for the flow of molten copper upon h 


3 


Fig. 2 
surfaces This flow 1s not apy recilable on cold 
es as evidenced by the fact that spelter does 
into torch-brazed joints beyond the localized 
irea. ‘This uniform flow through evenly heated 
extends into the grain boundaries of the iron, 

¢ a grip that is not readily released. 
dition to the affinity of iron for copper there 
Iso an affinity of copper for iron as evidenced 
lissolving and eating away of iron stirring rods 
ts of molten copper considerably below. the 


At 21000 copper holds be 


point of iron. 


and | per cent. of iron in solution. This 
rms within the joints, and is retained upon 
zing” of the metal. It is stronger than pure 


per, and will form quickly in tight joints con 


mly a thin film of copper. 


llary attraction comes into play quite prom 
thy in a copper braze, since the consistency of 
pper at brazing temperature is about that of 
sene. Ina joint that 1s clean and tight the cop 


drawn upward as well as downward by 


} 


in amanner similar to that in which 


Lension, 
r climbs in a small capillary tube. 


First, the metal to be brazed should be clean, s« 


pper will wet it. The hydrogen atmosphere 


tained within a brazing furnace cleans som« 
e film and some impurities from iron surfaces, 


excellent conditions for a braze, and, if the 


is cooled in hydrogen, gives it an attractive 


appearance when removed from the cooler. 


oxide scale or the lead skin often present on 
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cold rolled stock must be removed trom surtaces of 


steel at joints to be brazed by grinding, shot blast- 
ing, or some similar manner, because hydrogen will 


not remove such material 


Second, the joint should be tairly tight to take ad 
vantage of the available capillary attraction. The 
gap mma jomt has been 


\Within this limit the cap 


maximum tolerance for a 
found to be about .003 in 


lary foree may be depended upon to draw the cop 


per into the joint, and the film will be transtormed 


into the copper-iron alloy by diffusion of iron into 


the copper. Bevond this tolerance dithculty 1s some 


times encountered in getting the copper to flow into 


and remain in the joint upon cooling. There is also 


the probability that, if the copper does remain in the 


joint, it will freeze only as pure copper with only the 


strength of cast copper 


In contrast with this, it has been found that joints 


cannot be made too tight for the copper to flow into 


them, because as the tightness increases, the flow of 


copper increases These were found to be the 


strongest and henee it 1s desirable lo 


assemble with press fits wherever possible. 


Another phenomenon that imparts strength to a 


copper-brazed joint is the tendeney tor the grains of 


steel to grow together across the joint, Two pieces 


of ordinary steel with machined surfaces allowed to 


rest togethe pressure for a vear of two, 


will sometimes become stuck together by a growth 


of the OTains at t surfaces. li these two 


sent through a furnace at 


pieces under pressure ar 


21000 FF. without copper the joints wall practically 


disappear because of grain growth Upon pulling, 


the jomt will bre: part, however, because it does 


not have the strength of the parent body. 


action Or 11 erowth Cal be approached by 


into the hot jomt, 


the addition meolte COP pe r 


without external pressure. In general, it may be 


' 
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said that a correctly brazed piece will have a commercial hydrogen, hence the surfaces cannot be 


strength in the joint of about double that of copper. 

Summarizing, there are tour effects that take place 
to impart strength to a copper-brazed joint; the 
alloving of copper with iron, the alloying of iron 
with copper, the penetration of copper along the 
grain boundaries of the steel, and the grain growth 
across the joint. The accumulation of these effects 
produces a union that, in most cases, will be as 
strong as the steel itself. 


Effect of Temperature and Atmosphere on Steel 


Because of the relatively high temperatures used 
in copper-brazing, a rather coarse grain structure 1s 
produced in the steel, but the parts are dead-an- 
nealed and ductile, a most favorable condition gen- 
erally. 

The 


effect, as produced by nascent hydrogen when pick- 


hydrogen atmosphere has no embrittling 
ling in sulphuric acid, because the hydrogen is mole 
cular and stable. llowever, there 1s a de-carboniz- 
ing effect on the surface if sections are heavy and 
low-carbon 


and 


require long heating in brazing. 


steels this is of no in most in- 


comsequence, 
stances with carbonized and high-carbon pieces this 
de-carbonized skin can easily be ground off, leaving 
metal at the surface with the original carbon con- 


tent. 
Metals Suitable and Unsuitable 


In general, most of the ferrous metals can be 


brazed in hydrogen with very satisfactory results. 
this 


steel, carburized steel, and high speed steel. 


In are low-carbon high-carbon 


The 


stainless steels contamime:e chromium will not braze 


group steel, 


because their stainless property is due to a surface 
film of chromium oxide, which is not reduced by 


satisfactorily cleaned to allow for the flow of copper 


Chromium, aluminum, and silicon are all offenders 


inthis manner. If the chromium contained does not 
exceed about one-half of one per cent., the metal will 
braze satisfactorily, but larger percentages of chr 
mium present serious difficulties which can only b 
overcome with a solvent borax tlux. Large amounts 
of chromium render the brazing process commer 
cially impractical. 

Nickel and copper have a strong affinity for on 
another, and little trouble is encountered in brazing 


With high nickel con 


tent, however, it 1s sometimes difficult for the copper 


steels of low nickel content. 


to flow very far into the joints, because it 1s absorbe 
by the nickel faster than it can travel on the surface 
of the metal, and also because the diffusion of nickel 
into the copper raises the melting point of th 
alloy, causing solidification. In some cases this 
can be overcome by placing the copper into the joint 


before brazing. 


tungsten-carbide 
the ia 
that Carboloy tools are fabricated in this mannet 


Tungsten, molybdenum, and 


alloy braze satisfactorily, as evidenced by 


Gray cast iron has been copper-brazed in the | 
oratory, but the most satisfactory results have b 
obtained by heating the material in air to oxi 
the surface, and then reducing this oxide ina hve 
gen atmosphere before brazing. Copper-brazing 


gray cast iron has also been satisfactorily done 


5 
0 
|: 


le 


ite as a flux. Copper-brazing of mallea- 

is more easily accomplished because of the 

range of temperature over which the opera 
be carried out. 
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Lead is also an enemy to the copper brazing 
process, because it volatilizes readily, and traces ot 
it in the furnace atmosphere play havoc with the 
possibilities of obtaining a good braze. 


fin in an alloy with copper does not 


volatilize readily, but does render the 
molten alloy less fluid than pure copper. 
embrittlement in the joint is also a notice 
e characteristic, which, of course, 1m 


pairs strength. 

Some of the above undesirable effects 
are present with most low-melting metals, 
and since pure copper gives such uni- 
formly good results, its use is recom- 


mended in all cases. 


Confining Copper Flow 


Forms of Copper Used 


pper is usually placed near the joints to be 
ed during the assembly of parts, and can be ap- 
| in any convenient form, such as wire, chips, 


powder, or paste. 


satisfactory copper paste can be made up for 
around joints by mixing pure copper pow 

vith pyroxylin and thinner. This method 1s 

ewhat more expensive than others, but also, in 


cases, IS More convenient. 


Use of Copper Alloys 


nee the copper brazing temperature is rather 

and presents special problems in the design ot 

aces and supports for the work, the question 


uently arises as to why copper alloys with low 


ng points cannot be used with equally good re- 


ts. In general, the use of such allows is not 


ticable. Copper alloys containing zine are par- 


rly injurious because the zine volatilizes 
vy, contaminating the furnace atmosphere, and 
ensing in the brick work and cooling chamber. 
essity of removing the brick work and scraping 
shell gives an ultimate consequence. Perhaps 
ereatest disadvantage of using such an alloy, 
er, is an inability to control its melting point. 


1 


e zine boils away. the melting point of the 
rises, and the alloy will solidify if a higher 
erature is not maintained. Increasing the fur- 
temperature causes this procedure to be re 
l until eventually a point is reached when noth- 
ut pure copper is left, requiring a temperature 


00° F. for best flowing conditions 


Occasionally it is desired to confine the 

How of copper within certain areas to pre- 

vent its accumulation in machined sections, such as 
threads, holes, ete. The most popular and least ex- 
pensive method of accomplishing this is by the use 
of whiting or chalk, which, when mixed with water, 
can very conveniently be applied with a small brush. 
Copper does not wet its surface, with the result that 
the whiting becomes a barrier to the flow of molten 
copper. After removal from the furnace, this whit 
ing can be very easily removed with a stiff brush, 


leaving a clean, shiny surface untouched by copper. 
Subsequent Operations 


Processes subsequent to brazing sometimes re 
quire the copper adjacent to the joints to be removed 
from the surface of the mental before additional 
production operations are performed. Use of a bath 
of ammonium nitrate solution solves this problem 
satisfactorily, and the amount of copper removed 1s 
dependent upon the strength of the solution and the 
leneth of time in the bath. 


\Ithough it might appear practicable to obtain a 
uniform corrosion-resisting film of copper over the 
surfaces of the steel simultaneously with the braze, 
it has been found that such a coating cannot be ob- 

ned without occasional bare spots, and without a 
penetration of steel grains through the thin copper 
film on the outer surfac« The copper film should 
not be depended upon for protection of the steel. 


Applications and Misapplications of Copper-Brazing 


In general, pieces that are ass¢ mbled for Coppel 
] 


brazing should | e tight fits, so that they are self 


supporting, and require no supports for holding the 


rye 
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separate parts together while passing through the 
furnace. In choosing possible applications for cop- 
per-brazing, care should be taken to see that the 
work has this feature. Tack welding is frequently 
an invaluable aid in this respect. It should be under- 
stood that copper-brazing, like heat treating, 1s a 
process Which gives quality to a product. Its value 
must be considered by taking into account the ad- 


vantages derived trom its use. 


lor instance, parts 
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Fig. 7 


that can be spot welded inexpensively and do not 
require strength or a continuous tight jomt are not 
ordinarily brazed. Riveting, flash welding, are 
welding, and atomic hydrogen welding present, in 
many instances, cost advantages over copper-braz- 
ing. either from the standpoints of operation, initial 
investment, or both; but, when several joints are to 
be made into one piece, copper brazing frequently 
becomes a cheaper process to use, .\lso, as soon as 
appearance becomes important, or gas tightness, 
cleanliness, strength at the joint, or an annealed con- 
dition at the joint, rather than embrittlement, be- 
comes desirable, copper-brazing should be consid- 


ered. 
Furnace Atmospheres 


In view of the expense involved in the purchase of 
tanked hydrogen, and the high cost of small hydro 
ven generating plants, new apparatus has been 


developed for producing suitable gases for copper 


brazing furnace atmospheres at a low operaty 
cost and a low initial cost. One process is the dis 
sociation of anhydrous ammonia, and the other « 
sists in reforming hydro-carbon gases, such as cit 
gas. It is not necessary that copper brazing at 
mospheres be pure hydrogen, although it is esse: 
Nitrog 


acts only as a dilutant, 


that they have reducing properties 
being an inert gas, 
can be present in fairly large proportions witl 
no ill effects. Carbon monoxide, having reducin 
properties, makes a satisfactory condition to a bra; 


ing atmosphere. 


~ 


Both of these gases are present 
In some proportions in the reformed nitro-carho 
or city gas, and nitrogen, of course, is present 

the dissociated anhydrous ammonia Installati 
of copper-brazing furnaces would, general, 

clude one of these two gas generating equipment 
although with the small muffle type furnaces it is 


often economical to use tanked hydrogen. 
Conclusion 


In conclusion, it may be said that while COppel 


brazing from the nature of the process may not be 
suitable for some classes of work, there are man) 


instances where it far surpasses other ways of mak- 


ing joints, and it makes feasible certain assemblies 
that would be wholly impracticable by any other 
means. Keonomies have often been shown by tht 
process and usually one or more of its features, su 
as appearance, strength, gas tightness, ductilit 
good heat conductivity, and so forth, make it pai 


ticularly desirable for certain applications. 
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THE NON-FERROUS FOUNDRY 


IN CONNECTION WITH TOOL ENGINEERING 


By ED. A. RUTT, Factory Manager, Commerce Pattern, Foundry, & Machine C 


storians tell us that man’s first tools were made 
ood and stone. ‘Then came the copper and 
nze age, When man first learned to work and 
non-ferrous metals. Ilistorians generally work 
l@ assumption that primitive and ancient man 
the so-called “lost art of hardening copper,” 
ugh there is no absolute proot that the ancients 
ny more than just toughen copper and bronze 


ld hammering them. 


lien came the iron age, when man learned the 
smelting, working, and alloying iron, Copper 
bronze were soon relegated to oblivion as far as 
ir use for weapons and useful tools was con 
ed. ‘This was due mainly to the superior temper 
rdness of steel over bronze. Iven until recent 
rs non-ferrous metals were looked upon with 
lain by designers of tools, with perhaps the ex 
of their use for bearings. 

ience has made such rapid strides in non-ferrous 
tallurgy that now the use of non-ferrous metals 


ol design cannot be overlooked. 


lhe main element in most non-ferrous metals is 
pper; therefore, metallurgists have spent a great 


eal of time in their research work on this metal. 


he extensive use of resistance welding machin- 
has created a large demand for copper, and the 
indry men being alert to this demand have devel 
ped the casting of copper to such a degree that cast 
pper now replaces forged copper in| most. in 
ces. One of the greatest problems in the casting 
opper is its natural affinity for oxygen, which is 
ken up by the metal in its molten state and appears 
the finished casting in the form of blow holes. 
his condition has now been remedied by progres 
foundry men, and it is now possible to purchas 
pper castings with a purity of 99.84 per cent. and 
Itisa 
vn fact that the castings are made more faith 


onductivity of approximately 85 per cent. 


to form than forgings. ‘This eliminates much 


the expense incurred in machining copper forg 


vs, due to the fact that in a casting machining is 


essary only where the contact is made. The fact 
a casting can be cored out permits more 
shapes than forgings; therefore, openings can 


ast for water jacketing, which is often necessary 


welding machinery. 


With these 


that castings can be made more economically than 


facts in mind, it can readily be seen 


forgings. Care must be exercised in selecting a 
foundry experienced in casting a pure copper of high 
conductivity or current carrying capacity, because 
high purity of copper does not necessarily indicate 
high conductivity, as high current carrying capacity 
is attained only by casting a metal of great density. 
Copper castings are now successfully used for trans- 
former secondaries, connecting lugs, plating racks, 
welder arms, and tormed jaws and clamps of weld- 
Ing equipment. There are many cases where current 
Carrying Capacity must be sacrificed in preference to 
hardness or greater tensile strength, and this is at- 


tained only by alloying copper with other metals. 


local scientists are now working on the develop- 


| 


ment of a metal named beryllium and its alloys with 


non-ferrous metals. \Ve expect to publish a separ- 


ate treatise on this metal in this paper at a later date, 
but it is interesting to note at this time that copper, 
alloved with a small percentage of this metal, can be 
heat treated, so that it can be used in many places 
where steel is now being used. ‘Tensile strengths 
greater than 200,000 Ib. per square inch have been 
reached with this alloy in heat treated form. Its 
present limitatr 


is its great expense, but there are 


cases where non-ferrous metals must be used re- 


gardless of cost, as in cases where a hard non mMapy- 
netic metal is indispensible. 

\ ver ell kno Woy of copper is aluminum 
bronze, which is sold under various trade names, 
and which contains in the neighborhood of 80 to 90 
per cet. copper, 10 to 15 per cent. aluminum, and 1 
to 5 per cent. iron, according to the degree of hard- 


f 


hess requir 


as high As Deo scleroscope 
and tensile strength up to 100,000 Ib. per square 
This metal has a very wide 


Its electrical 


inch are easily attained. 
use because of these characteristics 
conductivity is low, the conductivity being about 
16 per cent., but this can be somewhat remedied by 


increasing 1TS cross section where electric Current 1s 


being rric t is successfully used for welding 
fixtures o ectric welders and holding tixtures for 
welding, as It ts unattected the flame of the 
eas or the cutti torel Other uses are for bear 
ings subjected 1 eat shock, such as punch press 
bearings, ring spindle bearings, boring bar pilot 


) 
( 
( 
a 
| 
| 
} 
| 
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bushings, guide pin bushings, worm nuts, thrust 
collars, worm gears, and last but not least, draw die 
sections. Its acid resisting qualities make it a good 
metal to use on pickling racks, and acid and brine 
pumps. Non-sparking tools made of this metal, to 
be used near highly combustible material such as 
lacquer, gasoline, and explosives, can be purchased 
in various forms such as spray booth scrapers, 
wrenches, hammers, cold chisels, shovels, ete. Its 
weight is the same as that of cast iron, which ts 
about 16 to 20 per cent. less than ordinary pronzes. 

\nother great servant of the tool designer 1s man- 


vanese bronze. While the average manganese 
bronze has a tensile strength of about 55,000 Ib. per 
square inch, high tensile manganese bronzes can be 
purchased that easily reach 95,000 Ib. per square 
inch. Very often, and especially at this time when 


tool programs start suddenly and 


“change overs” 
have to be made quickly, the speed with which non- 
ferrous castings of these characteristics can be pro- 
cured makes them preferable to steel forgings and 
steel castings, aside from the fact that these castings 
come cleaner, have a better appearance, and can be 
made with a minimum of machine allowance. This 
applies mainly to small and medium sized castings 
and forgings such as clamps, toggles, levers, han- 
dles, cony evor hooks, wrenches, etc. 

Before closing it would be wrong to ov erlook the 
great value of aluminum and aluminum alloy cast- 
ings where lightness is required, as, for example, in 
portable fixtures and drill jigs, housings for portable 
transformers and motors, and high speed reciprocat- 
Ing parts. 

Thus, it can be readily seen that by overcoming 
the inherent prejudices against these metals, a non- 
ferrous foundry can be a valuable adjunct toa tool 


room and machine shop. 


It is reasonable to expect that a TOOL, DIt- 
SIGNER knows the machine for which tools are to 
be made and keeps up-to-date on attachments and 
small tools through the medium of trade journals 
and catalogs. Mentally he is equipped to attack a 
tooling proposition by the most direet and = eco 
nomical method. With fixtures, proper attention 
will be given to holding, chip clearances, and possi 
ble springing of the part. Stock patterns will be 
used to advantage, clamps will operate speedily, 


parts wall be held in best position for the cutter, and 


the proper type of cutter wall be designed. With 
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designed jigs, bushings will be of the proper lengt 
and distance from the work, jigs will not be of « 
cessive weight, and the part will load and eye 
easily, and dimensions will be given from the to 
maker’s point of view. Cut and try method 
adopted in emergencies, often result in demonstrat 


ing that haste is waste. 


(Copied from the “American Machinist” 8-7-30.) 


REPORT OF MEETINGS COMMITTEE 


In the past the Meetings Committee has operated 
in a more or less haphazard and trust-to-luck man 
ner. We have decided that this condition must be 
remedied, and, as the first step in this direction, have 
arranged a schedule of meetings and speakers. 

Mr. iloffman, chief tool designe! at (Genera 
Motors ‘Truck, sent out about forty letters to vari- 
ous concerns that might be able to furnish speakers 
We have had 


favorable answers to most of these letters, with the 


on topics of interest to tool engineers. 


result that we take pleasure in announcing the fol 


lowing schedule of meetings dates and speakers : 


September 8 Mr. Smith, Lo Swing Co 

Mr. D. A. Campbell, Pratt & Whi.ney ¢ 
October 13 Mr. Parker Holden, Parker Holden (¢ 
November 10 Mr. Furst, Western Electric C 

A speaker from Norton Co 
December & Mr. Bateholts, General [-lectric Co 


\ speaker from Timken Bearing Co 

The Committee can arrange for banquets and en 
tertainments on comparatively short notice on regu 
lar meeting nights. It will be left to the discretion 
of the Board of Directors as to whether it is advis 
able to have meetings at which admission must be 
charged. 

Most of the speakers we have contracted will 
speak on technical subjects, and as we should like to 
have one speaker at each meeting to speak on gen 
eral subjects, we would appreciate any help from the 
‘Talkers 


capable of injecting humor inte their talks are espe 


membership in finding suitable speakers. 


cially desired. 

\nyone having any help to offer in this matter 
may get in touch with me, or send it in to the offic 
at 8316 Woodward Ave. 


Chairman of the Meetings 
Committee. 


LAT). AUGUST, 19:2 
EARL J. RUGGLES, 
— 
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Tool Engineering Bulletin No. 3 Fay 
POWER REQUIRED FOR DRILLING 4 
When laying out new machining operations or when buying new drilling equipment for “a 
a given purpose, it is often desirable, to know, at least approximately, the power = 
required to operate twist drills. fe 
The data given below is intended as a ready reference. Those wanting further details | : 
we refer to the paper “Torque, Thrust and Power for Drilling” in the S. A. E. Journal of | ‘I 
March 1931, where formulas and further data are found. | “a 
The figures given below represent power required for drilling materials of average ae 
machinabilities. The feeds given are those recommended for the sizes of drills shown. " 
An allowance of 20%, for machine friction, has been made. For the sake of clearness, | 3 
no allowance has been made for the dulling of drills. In practice, at least 50% should be ee 
added to care for this. 4 
Diameter Feed per H.P. for Steel H.P. for Cast Iron : = 
of Drill Revolution at 60 Ft. Speed at 100 Ft. Speed e 
14” .010 34 .26 | 
54" 011 52 40 | 
344" 012 59 
1/4" 013 1.06 80 
1” 014 1.40 1.06 
015 1.88 1.42 
-14" .016 2.42 1.83 
36" .016 2.86 2.16 
1-14.” .016 3.22 2.44 
Courtesy of C. J. Oxford. National Twist Drill & Tool Co. 


Detroit, Mich. 


| 

| 

| 

| 

| 
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Tool Engineering Bulletin No. 4 
THRUST LOADS ON TWIST DRILLS 


We are frequently asked how much pressure is required to feed a Twist Drill of a given 
size when drilling Steel or Cast Iron. Drill press designers and builders have been 
interested in this question for a long time, but with the recent introduction of hydraulic 


feeding means for many machining operations, the subject has become of more general 
interest. 


Feeding pressure should not be confused with horse power required to drive the drill. 
It has been found that less than one percent (1%), of the total power applied in drilling, 
is used to overcome the resistance due to feeding pressure. 

Readers who are interested in securing additional information on the subject are referred 
to the S.A.E. Journal for March 1931 where formulas and additional data are given. 


The data given below represents average conditions, and should be used only as a general 


guide at the feeds and speeds given. It applies for sharp drills of standard construction, 


Experience has shown that the feeding pressure will 


increase at least fifty percent (50%) over the figures given before a drill can be said to 
be excessively dulled. 


and with standard web thickness. 


Thrust or Feeding Pressure. 


Diameter 
of Drill 


Feed Per 
Revolution 


Drilling Steel 


Drilling Cast Iron 


1,” .010 750 lbs. 200 Ibs. approx. 
544” O11 1000 ” 275 ” 


.012 


.016 


1275 


3200 


013 1590 400 
014 1910 ” 500 
O15 2275 ” 600 
4" 016 2650 ” 700 
1-34" 016 2925 ” 775 


325 ” 


Courtesy of C. J. Oxford. 


National Twist Drill & Tool Co 


Detroit, Mich. 
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EDITORIAL PAGE 


THE ART OF METAL-WORKING Art.” The purpose of these courses is apparent 
from the title. It is significant to note that they are 
basic foundation of this modern civilization ts recommended for engineers, because, as you might 
conquest over metal, his ability to form and expect, of the often-heard criticism that engineers 
them. to make the machines so necessary 1n the are too lacking in cultural education. Could it be 
tufacture of almost every consumable product possible that those having a cultural type of educa- 
Comparatively few people realize the im- tion are lacking in “.\ppreciation of Ingineering”’ ? 
tance of machine tools and metal cutting tools in Why not include courses in our universities in “Ap- 
ast complex industrial structure of to-day. ‘This preciation of Engineering” for those seeking a cul- 
rance is really lack of information, and due. to tural, liberal, political, or even commercial educa- i 
orence of the subject, because of the inability ot tion? Included in these courses would be a no small ! ie 
ters to avoid making writings on the subject dry part devoted to the appreciation of the Art of Metal fio 
| heavy. \V orking. 
Chere is a lot of romance in this subject that 1s In addition to this, there is a lot of work that can 4 
iting for exploitation, in fact, enough to inspire be done to bring a realization to those in daily con “ 
artistic soul, should he care to view the subject tact with metal-working an appreciation of the 8 
the proper light. There is Just as much art in artistic phases and expressions of this great division ce 
tal-cutting and forming as in the reproduction ot of modern life. It should result in a more genuine 6 
aves on canvas or in stone. ‘Che majesty and satisfaction in their work, and a relief from the atti- < 
auty of architecture, when one opens his eyes to tude of drudgery which is largely mental. There is 
i’t be said to hold much over the machines and romance in the most monotonous factory occupa- C 
yperations involved in the many complex phases tion, if one looks for it and is taught to see. As for ; 
metal-forming. It is said that real art lives. Is engineers, with their education and intellect, the : 
ere anything more imbued with life than the busy opportunities for a more genuine and substantial ee 
etal-working machine engaged in the making of a appreciation of their work are almost without limit. m 
ceeded or useful item of modern living? ‘The lay It is remarkable, the inspiration and happiness that | 3 
witnesses the motor car, the railroad train, the can result from an appreciation of this sort. Try it oe 
oplane, the ocean liner, and man’s conquests over if you are skeptical. | a 
e and space, but what about the just as wonder This art we have been discussing is the art of pur | ; 
means Ol producing these wonders? pose, eXpression, and etlect. The Art of Metal | a 
\rt has not been neglected in this modern e1viliza Working, to which we refer in the following, 1s | 4 
as many are wont to claim. It has merely based upon that definition of art, as compared with | 2 
ind new channels and fields of expression, and the scence here has probably been more accom ~ 
alled artists and those appreciative of art have plished, with less actually known about the subject, ele § 
ed to grasp this truth. It 1s possibly because this in metal-working than in any other phase of engi ad 
rt has been surrounded by rather unattractive con neering \t the same time, it 1s logical to expect, | : 
both physical and mental, that it has been and it is true, that this accomplishment has not ‘ 
ppreciated. One wonders if those who labored taken place without a certain amount of detinite and s 
the Pyramids and the ancient Grecian temples scientific knowledge of the subject. Weare particu 
reciated the artistic significance of them, or was larly interested at this time in the proportion of art 
ecessary for us of this age to see them from a to science in the field of Machine Shop Practice and 
tance to really appreciate them, bé th as to artistry Metal-Cutting. 
expression and appearance f There is a detinite ettort being put forth by vari ; 
it possible that those in daily contact with the ous engineers and institutions of engineering to set i 
ern art of metal-working have their noses too up Metal-Cutting as an exact science The problem “3 
e to the picture to appre iate it?) On the other is not beyond our mental faculties, but the expense i 
| does it seem logical that those not in contact involved, the patience required, and the lack of im ie 
inappreciative because of lack of knowledge or mediate financial returns are all factors of a deter 
prehension of what is going on all around them? ring nature It would be commendable for the gov 
Universities give courses in “.\ppreciation of ernment or some philanthropic individual to appro 


: 
+ 
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priate a sum sufficient to carry on an intensive re- 
search in the field of Metal-Cutting. The project 
could not be expected to be a profit-making one, It 
should not be undertaken as such, as this attitude 


A work of 


this nature would be monumental, and for best re- 


would not be conducive to best results. 


sults should be consolidated. 

Past works have been carried on by a compara- 
tively large number of engineers and institutions. 
The results of these investigations when gathered 
together form a rather impressive, if incomplete, 
supply of useful data, for the Tool Engineer in par- 
ticular. In addition to this data, there are a lot of 
empirical formulae and rules-of-thumb now in use 
by practical shop-men and machine-tool builders 
that are not generally known that would also be 
very welcome and useful to the ‘Tool Engineer. 

ls there a more appropriate institution to sponsor 
such a study of Metal-Cutting than the American 
Society of Tool Isngineers ? This would not neces- 
sarily involve the expenditure at present of any 
money for research work, although this could be 
undertaken later as the Society grows. At present 
the work could be limited to a collection and com- 
pilation of all available existing data on the subject 
under a series of articles in the Society’s Journal. 
These articles should be printed on perforated sheets 
to facilitate filing of the subject matter. At the con- 


clusion of the initial series of articles, additional 
articles should be published in the same manner to 
keep pace with developments on the subject. By 
using a loose-leaf note book, properly indexed, any 
member can easily obtain and maintain an up-to-the- 
minute source of information on this subject. 

Why guess any more than necessary in the solu- 
tion of tool engineering problems? Let’s start now 
to appreciate the art of Metal-Cutting, but try to 


use it as a science. 


NEWS NOTES OF THE INDUSTRY 


Ford Motor Company ot Canada, L.td., has started 
shipment of its first V-8 models to Ford Motor Com- 
england. 


pany, L.td., of In June an agreement was 


reached whereby Canadian Ford will supply be- 
tween and 20 000 \ completed cars to 


The 


the 


Knglish company in a Canadian 


year. 
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company 


in return will take approximately 3,6 


eight horse-power Ford cars (recently announces 


for markets in its export territories. 


A gain of 44.9 per cent. in Rockne deliveries 
dealers in 85 key points of the U. S. during the s« 
ond ten days in June over the first ten days in Jun 
was announced by George M. Graham, Vice Presi- 


dent of Rockne Motors Corporation. 


Machine tool orders, considered a good indicatie: 
of the trend of industry, decreased in June trom the 
previous month, although they gave further evi- 
dence that business is running along the bottom 
The June figures, compiled by the National Machine 
Tool Builders’ Association, based on 1922-1924 as 
equal to 100, was 37.2 compared with 33.9 in May 
32.6, the 


March 19382. 


and low 


for the depression, reached in 


The stability shown in recent months, plus the 
present low level, provides the basis for encourage 
ment which may result in an upturn this fall. 

(on the basis of the above index, orders at the peak 
(in February and March, 1929) were approximately 
302, 

Since it has inaugurated its new merchandising 
program, Auburn shipments during the past six 
weeks have jumped 273 per cent. over the previous 
six week period. 

Although employment in the automobile industry 
decreased only one-tenth of one percent. in June 
under May, according to the figures of the U.S. Bu 
reau of Labor Statistics, the pay roll dropped 12.1] 


per cent., in reflection of the slowed operation ot 


many plants. 


POSITION WANTED 


Ikngineer with 17 years experience—S years at last 
place and laid off due to reduction in business—de 
sires to make connection where ability will be rec 
ognized. [las held positions such as Mechanica 
engineer, Tool Engineer, Assistant Chief and Chie 
Tool \ddress JOURNATI 
Publicity Committee, 8203 Woodward A\ve., Detroit 


Mich. 


Designer. 
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COUNTERBORES 
AND SPECIAL 
END CUTTING TOOLS 
ARE DEPENDABLE 
ON PRODUCTION 


PERSONALS 


eard at a meeting of the Board of Direct- 


CHAIRMAN SIEGEL: “.....and I admon- 
you all to use fearless but fair judgment 
hen balloting on these applicants for mem- 
rship in the society. White balls elect, and iia ial 
ENGINEERS 
BACKED BY OUR 
MODERN FULLY 
EQUIPPED FACTORY 


Mich. ARE UNSURPASSED 


Mr. D. W. Ovaitt (member) of Flint, ! 


having resigned from the Buick Motor Co., is FOR SERVICE 


iw organized in private practice as consult- 


ack balls reject. 


SECTY. SARGENT: “Phe black balls are 


uare.”’ 


nt in factory management and efficiency. 
The A.SZT.E. and his many friends wish him 
every success in this field where he has occa- 
sioned many advancements, especially in the 


- >) ) 
\utomotive, machinery, and tool industries. Eo lf SE COUNTERGORE Com ANY 


TRINITY 2-4581 7410 ST. AUBIN AVE, DETROIT 


THE DETECTS 


N UNBALANCE OF 0.2 OUNCE INCHES 


It locates the unbalance and measures the exact depth of drill to « 
Constructed for production balancing, it is fast and extremely simple 
operate. No troublesome adjusting screws, springs, knife edges, cutm« 


side rule, or dash pots. 


Parts on which accuracy depends can be replaced in five minutes 
at a2 Very slight cost! 

\Write for details! 

kor balancing automobile wheels, LiTes, Hy whee clutehe Ss, lan 


pulleys, pump impellers and crankshaits. 


Commerce Pattern Foundry & Machine Co. 
2211 GRAND RIVER AVE. DETROIT, MICH. 
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Crankshaft Chucks 


(Hydraulically Operated) 


on machine for cheek 


turning crankshafts 


Courtesy 


Crankshaft Machine Co 


“HOPKINS” 


DETROIT REPRESENTATIVE 
HABERKORN AND WOOD 


Jackson, Mich 


PREFERRED EQUIPMENT—ON THESE MACHINES. 
An important factor in increasing the efficiency of these machines. 


ed to reduce loading time to a minimum, resulting in increased production and an important 
labor saving unit. 


They are construct- 


DESIGNED TO SUIT YOUR REQUIREMENTS. 
SEND BLUE PRINTS FOR OUR RECOMMENDATIONS. 


Mtg. by 


THE TOMKINS - JOHNSON CO. 
624 No. Mechanic St. Jackson, Michigan 


Special Die Sets 


of eve4©ry dese riptio 


made to order 


on) short notice. 


ANNOUNCING 


A new line of DIE SETS by the 
GULLBERG SALES & MANUFACTURING CO., INC. 
supplementing but not replacing the Gullberg Standard line 
which is being maintained in its entirety. 
LATEST CATALOG NOW AT YOUR SERVICE. 


Complete line of 
supplies such as 


D 


Dowel Pins, Die 
Springs, Bushings, 
Guide Posts, Stripper 
Bolts, Cap Screws, 


and ete. 


GULLBERG SALES & MFG. CO., Inc. 


840 WEST BALTIMORE AVE., DETROIT, MICHIGAN 


facing and rough pin- 


2) lil 132 
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CONTINENTAL INTERCHANGEABLE 
COUNTERBORES 


THREE OUTSTANDING FEATURES 


h part is machined and fitted; and 


Its rigid and simple construction; the precision with which ea 
ease with which 
cutters may be re- 
red and_= replaced. 
egardless of the ap- 
ation, a quarter 
rn with the hand will 
emove the cutter at 
y time. They cannot 
hecome locked. New 


1 y upon request. 


ONTINENTAL [OOL \VORKS 


Division of 


5835 MARTIN AVE. DETROIT, MICH. 


= 


BORING BARS DESIGNING ENGINEERING 


AND Dependable 


CUTTERS Tool Engineering Service 


Serrated bender the guidance of an expert- 
Cl corps of Kngineers you can 
L\¢ ( r problems as to spec lal 
du TOOLS cleared up without 
fe —— loss of time or excessive costs. 


Cut on Center 


Mechanical Engineering 


THE DETROIT BORING 
BAR COMPANY 


682 - 690 E. Fort Street 
DETROIT, — MICHIGAN 


Service Corporation 
725 - 734 Insurance Exchange Bldg. 


DETROIT, MICH. 
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Does Not Stick 
Does Not Clog 
Makes Work Round 


Dust Proof as a Watch 


NATIONAL ROTARY JIG AND PILOT BUSHING 


WE BUILD 


National Boring Fixtures 


National Carbide Boring Tools 


For Core Drilling 


(Regrindable) 


For Diamond Boring 


For Turret Tool Piloting 


For Piloting Hollow Mills 
For Line Reaming 
For Boring Bar Work 
For Carbide Boring 


Saves the Drill Lands 


NATIONAL BORING TOOL CO. 


1312 MT. ELLIOTY AVE. 


National Rotary Jig and 
Pilot Bushing 


ALSO 


We maks Boring Bars to 
YOUR Design. 


We have the experience. 


We have the equipment. 


DETROIT, MICH. 


Poor Tools is no excuse for failure. 
There is no known excuse for 


furnishing a workman 


with poor Tools. 
INSIST ON THE BEST MATERIALS 


DRAFTING MATERIALS 
BLUE PRINTS 
PHOTOSTATS 


MeCAULEY and MADISON INC. 
145 E. Elizabeth St. Detroit, Mich. 


PHONE CADILLAC 1240 


HABERKORN & WOOD 
2208 West Fort St. 
DETROIT, MICH. 


lexclusive Representatives 


MINSTER PRESSES 
Inclinable — Horning — Knuckle 


Straight Side and Gap 
KENT-OWENS — Milling Machines 
HOPKINS — Air Equipment 
PROVIDENCE High Drilling Machines 
MIAMI — Movable Fixed Contes Drill Heads 
GROTNES — Special Wheel Machinery 
AVERBECK — Shapers 


TUTHILL — Pumps 


A. S 2. LUGUST, 1:32 \ 
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EAR LAPPING MACHINES GEAR SOUND TESTERS 


PRO 
Oy 
Cr 


NATIONAL BROACH & MACHINE Co. 


SHOEMAKER and ST. JEAN 


DETROIT, MICH. BROACHING and LAPPING 
GEAR MEASURING MACHINES COMPOUNDS 


MICHIGAN 


COMPLETE 
TOOLING SERVICE. 


WHAT DO YOU NEED? 


We make every and any type of cutting tool used in modern production. And because 


of our remarkably efficient production facilities and equipment, we can guarantee 
quality, economy and complete satisfaction of every tool. 
What do you need in cutting tools? We are ready to supply you. 


TRY MICHIGAN COMPLETE 


7171 EAST SIX MILE ROAD 
DETROIT, MICH. 
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The 
Mechanical 
Paper 


Mazchigan 


GOOD 


More and more advertisers who are shrewd 
enough to look for their money’s worth are 
buying space in the A.S.T.E. Journal. 


It is producing results—Even at a time when 
sales come hard, for live wire advertisers. 


Write or phone now for Rates 


and further Information 


American Society of Tool 


Engineers 


8208 WOODWARD AVE. DETROIT, MICH. 
Madison 5048 


| 
| | 
ian 
| | 
| 
ESTE | 
wy | 
| 
| | 
| 


a 
| 
4 
aa 
| 


